It is the most common cancer in women and is the second leading cause of cancer deaths among women (1). According to the American Cancer Society, in the United States, 252,710 new cases of breast cancer was diagnosed in 2017 and 40,610 of them died (2). In Iran, the breast cancer is the first common cancer among women and accounts for 21.4% of all malignancies in women (3). Breast cancer, in addition to mortality, has other consequences including changes in social relationships and marriages, changes in mental image, less sexual attractiveness, less independence, pain and suffering, depression, fear of recrudescing the disease, disability, and financial problems (4).
ness of BSE in early diagnosis of breast cancer. But this method is still an important screening tool for early diagnosis of breast cancer in developing countries (11) . All women should start the BSE at the age of 20 and become familiar with their breast appearance and report any changes to their doctor quickly (12) . The rate of BSE in American women varied from 29% to 63%. Similar results have been reported in similar studies in Canada, Jordan and Thailand (13) . The results of a study in Turkey showed that only 21.9% BSE and 12.5% mammograms were conducted among employed women (physician, nurse and midwife) (14) .
Meanwhile, the female healthcare workers are one of the at-risk groups that it is due to their daily work (15) . The knowledge of employed individuals towards the breast cancer, diagnosis and treatment techniques is at the average level, but their attitude and practice are not favorable (16) . This group does not screen for BSE because of being busy, lacking time (17) and forgetfulness (18) . Long working hours of female workers are known to be associated with specific clinical diseases. Long working hours and so time limitation for self-care may make these women vulnerable to the disease. Also, female workers have an important role in health status of country (19) .
Considering the problems in creating, maintaining and continuing the screening behavior and complexity of this behavior, it is necessary to use the theories and models of behavior change in this field because the theory and models determine the main factors that affect the desired behavior (20) .One of the theories used in health education is the PMT (Figure  1 ), which was proposed by Rogers in 1975 to explain the effects of fear on attitudes and health behaviors (21) . This theory includes two stages of threat appraisal and coping appraisal and fear construct. The threat appraisal emphasizes the factors that increase or decrease the possibility of performing the inconsistent responses, such as avoiding protective behavior or denying health threats. The threat appraisal consists of perceived susceptibility construct, perceived severity and perceived rewards. The coping appraisal emphasizes the coping responses with the health threat and the factors that increase and decrease the possibility of consistent responses. This moderator step consists of perceived self-efficacy and perceived response efficacy and perceived response cost. The fear is Mediator variable between the perceived susceptibility and perceived severity and threat appraisal, and the protection motivation causes and promotes the health behaviors (22) (23) (24) .
Different studies have been conducted to determine the relevant factors for BSE because these factors can be used to design the educational programs (25) . Regarding the importance of the subject, this study aimed to determine the predictor factors of the BSE based on the PMT among employed women in Hamadan University of Medical Sciences.
Materials and Methods

Design
This research is a descriptive-analytical study.
Study population and Sampling method
This research which was of the cross-sectional type, was conducted on, 501 women were selected among the individual at age range of 20 to 61 years old in 2018.
Figure 1. Protection Motivation Theory Framework
Sampling method was multi-stage (Random Stratified Sampling). Considering that Hamadan University of Medical Sciences has educational, health, medical and office units. Each of these units includes the following sections: in the education units, there are 7 school; in the health units, there are 20 comprehensive health centers and health centers; in the medical units, there are 5 hospitals; and, in the staff units, there are seven sections (educational, health, medical, support, student, research and technology and social).Therefore, the sample was randomly selected from each of the above four domains (Educational unit 77 people, Health unit 71 people, Medical unit 302 people and Staff unit 51 people). The sampling method was as follows: At first, the number of employees in each unit was obtained and then, based on the number of people in each unit, the names of employed women in each domain were given to the Randomizer program and the subjects were selected. Then, the researcher gave a questionnaire for its completion to the people who their names were selected. In case of lack of cooperation or absence of these people, the selected questionnaires were given to their colleagues for its completion. The inclusion criteria for participation in the study were the consent and willingness to participate in the study, the age range between 20 to 61 years and the lack of breast cancer history. Exclusion criteria were breast cancer at the time of study and incomplete completion of the questionnaire.
Data collection
Data were collected using two self-reporting questionnaires, which were completed by the participants after obtaining written informed consent.
Data collection instruments
A researcher-made questionnaire was self-reported and consisted of two parts; the first demographic information and knowledge, and the second PMT constructs. The questionnaire was developed by the authors based on an extensive review of the literature (26, 27) . Demographic variables included age, marital status, education, contraceptive method, and duration of taking contraceptive pills, menopause status, and workplace, age of delivery and age of menarche and duration of breastfeeding, physical activity and contact with the cancerous patient. The knowledge questionnaire was consisted of 10 items (Yes/No) and the questions about the cancer were including the history of hormone therapy (hormone replacement therapy in during menopausal period) (Yes/No), family history of breast cancer (Yes/No), breast disease (Cyst or Fibro adenoma), history of BSE, influential people on the conducting the BSE and, ultimately, the reason for lack of conducting the BSE.
The questions were designed based on the PMT including perceived susceptibility construct (5 Item), perceived severity construct (8 Item), perceived self-efficacy construct (6 Item), construct of perceived response efficacy (7 Item), construct of response cost (4 Item), construct of perceived reward (5 Item), construct of fear (4 Item), intention construct (4 Item). All of the scales were positively related to the screening behavior, except for the cost response and perceived reward, which were negatively associated. The PMT questions were measured on a five-point Likert scale ranging from 1 (strongly disagree) to 5 (strongly agree). The dependent variable, practices related to BSE, was assessed on the frequency of BSE. The BSE score was coded in non-practice=1 and regular practice (monthly)=2.
Pilot testing of questionnaire
The questionnaire was reviewed by a panel of experts consisted of 10 specialists in health education and promotion. Content validity ratio (CVR) was calculated through experts` opinion, and based on Lawshe`s table, items with the score of 0.78 and more remained in the questionnaire (28) Content validity index (CVI) was calculated by researches using a four-point scale assessed by Waltz and Bausell (29) . The score of 0.79 was considered as the least suitable CVI. Face validity of the questionnaire was examined by 6 women so that all questions were read to them and women's understanding and the difficulty level of questions were assessed and then the proposed correction was applied.
To determine the reliability, the Cronbach's Alpha coefficient and the Test-Re test were used. The Cronbach's Alpha coefficient was 0.83 and the correlation coefficient was 0.99. This study was approved by the Ethics Committee of Hamadan University of Medical Sciences with Ethics Identity of IR.UMSHA. REC.1396.609. The researcher also pledged to keep all information confidential. Participation in this study was voluntarily and the participants could discontinue this when they were not interested to cooperate for any reason. Before collecting data, the researcher presented a document containing the information about the study objectives, to presidency of all relevant departments, and asked them to participate in the study.
Statistical Analysis
Quantitative data were checked for normality using one-sample Kolmogorov-Smirnov test. The data was distribution normal. The basic demographic characteristics of the participants were analyzed using descriptive statistics. The Chi-square, Pearson statistical analysis was used for bivariate analysis. Moreover, for controlling the effect of confounding variables, we used the linear and logistic regression model for analysis of data. Data analysis was performed using Statistical Packages for the Social Sciences version 23 (IBM Corp.; Armonk, NY, USA) software at a significant level of 0.05.
Results
Seven questionnaires (1%) were filled by participants' colleagues, because of being absent and lack of participation. Five questionnaires (1%) were excluded, because of uncompleted filling. Five questionnaires (1%) were excluded, because of having breast cancer.
The mean age of the participants was 37.1±8.35 years old and the majority of women (80.4%) were married. Most women had the MSc degree (67.5%). The mean age of marriage was 24.33±4.9 years, the mean age of delivery was 27.34±4.48 years, the number of children was 1.28±0.86, the duration of breastfeeding was 23.49±22.57 month, and the mean duration of taking the contraceptive pills was 24.93±30.81 months. The most common contraceptive method was withdrawal (45.9%). Most of the participants were inactive for physical activity (54.5%). (Table 1 ). According to the results, 35.9% of the individuals never performed the BSE and only 9% performed this behavior regularly and monthly.
The relationship between demographic variables and BSE has presented in Table 2 . Results showed that there is a significant association between BSE and marital status (p=0.004), education (p=0.02), workplace (p=0.01), history of breast disease (p=0.006) and seeing a patient with breast cancer (p=0.001). Pearson correlation coefficient showed that there was a positive correlation between perceived threat appraisal with perceived severity and fear, and it had a weak and negative correlation with self-efficacy construct, response cost construct and perceived reward construct, and motivation protection. There was no correlation between the construct of Coping appraisal and protection motivation construct and there was a weak and negative correlation between construct of Coping appraisal and perceived response costs and perceived reward construct ( Table 3) .
The results of the table show that the perceived threat appraisal construct predicts the intention to perform the BSE. Therefore, in consideration of the other constant constructs, the average score of intention to perform the BSE decreased by 0.13 for one unit-score of perceived threat appraisal (R 2 =0.027) ( Table 4 ).
The results of the table show that for one unit increase in intention, the chance BSE increased by 55%. The protection motivation construct was observed to be a strong predictor for BSE (R 2 =0.25) ( Table 5 ).
Discussion and Conclusion
The purpose of this study was to investigate the factors affecting the BSE based on the PMT in employed women in Hamadan University of Medical Sciences. If the BSE be performed regularly, it can help the diagnosis of the abnormal breast changes and early detection of breast cancer (30) . In this study, only 9% of the participants performed the BSE regularly. The percentage of monthly BSE in the studies conducted by Birhane (31) , Didarlo (30) and Gonzales (32) was respectively observed to be 12%, 24% and 7.8%. In a study conducted by Negeri et al. (33) , which was conducted on female health professionals, 33% of women performed the monthly BSE.
There was a significant association between BSE and marital status. This result was inconsistent with the study conducted by Zavare-Akhtari (11) but in the Friestudy (34), the married women reported more BSE, which is similar to the results of the present study. In the present study, it seems that the married women have the support of their spouses and children, which it can increase the BSE. In this study, there was a significant association between BSE and workplace. This result was consistent with Wall (35) and Fenga (36) . This result suggests that understanding the organizational and structural factors such as access to services and the quality of services can be effective on screening behaviors (33).
The results of present study showed that there is higher probability for BSE among the individuals with a history of breast disease that it was consistent with the study of Bahrami et al. (37) and Ogunbede et al. (38) . The reason for this result is due to the increasing the perceived severity (36) and susceptibility and perceived risk of cancer, which leads to increase the follow-up of people about health. The other results of this study showed that the BSE was higher in people with lower educational levels. This result was not consistent with the Friestudy (34). The reason for this can be attributed to this fact that the individual with higher educational levels do not believe in the effectiveness and usefulness of BSE.
Other results of this study showed that the BSE was great among the individuals who had co-workers with breast cancer at the workplace. This increase in behavior can be explained by increasing the perceived susceptibility of individuals. In the present study, the most important motivators for BSE were the co-workers and physicians that it is consistent with Hassan et al. (39) study. Therefore, they can be used to influence and to educate the women for conducting the screening behaviors.
Other results clarified that most important reason for lack of BSE was its triviality. This is due to the fact that there is a lack of time in employed people, which it is led to triviality of screening behavior. In the study conducted by Akhtari-Zavare et al. (40) , the reason for neglecting the BSE was mentioned to be the lack of familiarity with its technique.
As the most important hypothesis of the PMT, as well as the most important hypothesis of the present study, the results showed that threat appraisal predicted the intention of BSE. In other words, according to the hypothesis of the PMT that suggests two paths of threat appraisal and a coping appraisal, only the threat appraisal pathway has an ability to predict the intention of BSE. This finding is consistent with the results of some similar studies (41, 42) . Also, in the studies conducted by Morowati Sharifabad et al. (43) , Plotnikoff et al. (44) the construct of the perceived response efficacy was introduced as the predictor. Therefore, the educational program should be emphasized on the susceptibility and severity of these behaviors. Moreover, paying attention to the barriers to implement the screening behavior in women is also important.
The results of this study showed that the PMT can predict 25% of BSE. This theory predicts a screening behavior up to 15.6% in the Rahaei et al. study (45) .It seems that those who have high levels of protection motivation are more motivated to control the risk and to accept the recommended behaviors (46) .
The present study has limitations. First, Given that BSE by the American Cancer Society is no longer recommended However one of the most important reasons to do regular breast self-examination is so that women know what is normal for their breasts. If women see or feel something different or unusual while performing BSE see their doctor without delay, second, the results cannot be generalized to all women working in all environments, because the information was exclusively collected from the women employed in Hamadan University of Medical Sciences; and third, the information was self-report.
Therefore, it is suggested that women employed in medical universities in other provinces and the women employed in the other organizations and workplaces should be examined.
In conclusion, the frequency of practice of BSE in female healthcare workers is low. Therefore, it is imperative to periodically emphasize the importance of diagnosis of breast cancer in early steps and the design of educational programs based on protection motivation theory can increase the regular of BSE behavior. 
